Hyaluronan inhibits TLR-4 dependent cathepsin K and matrix metalloproteinase 1 expression in human fibroblasts.
Rheumatoid synovial fibroblasts (RSF) are activated by toll-like receptor (TLR) signaling pathways during the pathogenesis of rheumatoid arthritis (RA). Cathepsin K is highly expressed by RSF, and is known to play a key role in the degradation of type I and type II collagen. Cathepsin K is considered to be implicated in the degradation of bone and cartilage in RA. Recent observations have shown that hyaluronan (HA) is an important inhibitor of inflammation. In the present study, we show that lipopolysaccharide (LPS) stimulation significantly increases cathepsin K expression by real-time PCR and western blotting analysis via a TLR-4 signaling pathway. Furthermore, we demonstrate that HA suppresses LPS-induced cathepsin K expression, which is dependent on CD44 but not intercellular adhesion molecule-1 (ICAM-1) interaction. We also show that HA suppresses LPS-induced matrix metalloproteinase-1 (MMP-1) expression, which is dependent on both CD44 and ICAM-1 interaction. We conclude that the anti-inflammatory effect of HA occurs through crosstalk between more than one HA receptor. Our study provides evidence for HA mediated suppression of LPS-induced cathepsin K and MMP-1 expression, supporting a protective effect of HA in RA.